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Introduction {#S0001}
============

In vitro fertilization (IVF) has become a frequent treatment modality in infertile couples and the number of births after IVF conception has a rising trend ([@CIT0001]) Risks like multiple gestation and prematurity have definite association with IVF but increased incidence of congenital anomalies in IVF pregnancies has controversial association. There are only few population based studies comparing the risks of congenital anomalies in IVF pregnancies and general population and they found higher incidence in the former, often ranging between 2.4% to 5.8% of births ([@CIT0002]--[@CIT0004]). The risk of congenital tumors like sacrococcygeal teratoma in IVF pregnancies has not been studied. Sacrococcygeal teratomas are neoplasms originating from pleuripotent cells involving all three germ cell layers and occurring in newborns. Their incidence is 1 in 40,000 live births in general population ([@CIT0005]). They are usually diagnosed in neonates and children less than 4 years with the female: male ratio of 3:1 to 4:1.6 SCTs are classified morphologically by Altman according to their relative extent inside the body. In type I, the tumor is entirely outside, sometimes attached to the body only by a narrow stalk; in type II, it is mostly outside; in type III, it is mostly inside; and in type IV, it is entirely inside (also known as a presacral teratoma or retrorectal teratoma). We could find only one case report of sacrococcygeal teratoma in IVF pregnancy despite the extensive search and we reported it with successful surgical outcome ([@CIT0007]).

![Showing lateral view of the baby with Type II Sacrococcygeal teratoma in Prone Jack Knife position. Tumor is marked with solid line and the incision with dotted line](JRI-15-109-g001){#F0001}

Case Presentation {#S0002}
=================

A 34 year old patient who was married for eight years presented to us with primary infertility. She had a history of genital Koch\'s and took a complete course of anti-tubercular treatment two years ago. On complete evaluation, she was found to have bilateral tubal blockage and poor ovarian reserve. We planned to use IVF for her. Endometrial preparation was done by estradiol valerate. After two failed cycles of IVF with her own ova, she conceived during the third cycle of IVF with donor ovum. There was no history of any congenital anomaly or congenital tumors in the father, the ovum donor or their relatives. She received progesterone support and routine antenatal care.

Her regular antenatal check-ups and her normal first trimester scan were normal. First trimester scan and level II scan at 20 weeks of gestation showed normal findings with no congenital anomalies. An ultrasound was done at 32 weeks of gestation and it showed sacrococcygeal teratoma in the fetus, not diagnosed in earlier scans. Apart form this, the antenatal period remained uneventful. Paediatric surgeons consulted with each other and teratoma excision was planned in post-natal period. Betamethasone was given to accelerate lung maturity and Cesarean section was performed at 38 weeks of gestation.

A female baby with birth weight of 2.8 *kg* was born. Her Apgar score was 9/9 at 1, 5 and 10 *min*. She had a 10×10 *cm* swelling in the sacrococcygeal region with a smooth surface and variable consistency. The genitalia or rectum were not involved. The anal sphincter and limb tone were normal. She was operated on the fourth postpartum day via sacral approach. Teratoma was found to be Type II with some intrapelvic extension and was encroaching near the rectal wall which was carefully dissected without any injury. The post-operative period remained uneventful and the wound healed well. The histopathology report was suggestive of mature teratoma. The baby was fine during the six month follow-up.

Discussion {#S0003}
==========

The exact embryologesis of sacrococcygeal teratoma (SCT) is not clear. It has been suggested that these neoplasms result from the disruption of blastogenesis; the process which otherwise results in conjoined twins. The other pool of thought is that germinal cell neoplasms originate from remnants of the primitive streak which fails to differentiate among mesodermal, ectodermal and endodermal tissues in the embryonic disc ([@CIT0007]). As assisted reproductive techniques involve embryologic manipulation, possibility of disruption at various stages may occur, which may act as a trigger to SCT and other congenital tumors.

Anatomically, the tumour protrudes from the space between the anus and the coccyx and is usually covered by the skin. At times, the skin may be denuded over the surface leading to uncontrolled bleeding and death ([@CIT0007]). Histopathology may reveal mature and immature elements arising from mesodermal, endodermal and ectodermal cells. Rescorla et al. reported 126 patients with SCT and the histology showed mature teratoma in 69%, immature teratoma in 20%, and endodermal sinus tumor in 11% of patients ([@CIT0008]).

SCT can be diagnosed antenatally by ultrasonography. It is located in sacrococcygeal area and the tumor has mixed echogenecity with anechoic cystic areas interspersed in hyperechoic areas which can increase vascularity. It may be associated with polyhydramnios and in rare cases show features of hydrops fetalis. Other associated antepartum complications can be cardiomegaly, high output cardiac failure, placentomegaly, bladder outlet obstruction and hemorrhage within the tumor. Maternal Mirror Syndrome or pseudotoxemia is a severe maternal condition associated with sacrococcygeal teratoma in fetus ([@CIT0009]). The clinical features are similar to preeclampsia like hypertension, vomiting, severe oedema and hyperdynamis cardiovascular state. It occurs when the fetus has undergone hydropic changes and the mother mimics them. Preterm labour, preterm rupture of membranes, dystocia and hemorrhage from the tumor during delivery can also complicate these pregnancies. Termination of pregnancy is indicated only when fetal lung maturity is ensured. Cesarean section should be performed in tumors more than 5 *cm* in size ([@CIT0010]). The treatment for this tumor is surgical excision in postnatal period. It should be performed as early as possible to prevent further complications.

Long term follow-up of children with sacrococcygeal teratoma is necessary as there can be recurrence of tumor and functional impairment in later life. In a study comprising of 126 patients, recurrence of tumor was seen in 11% of cases with mature teratoma during the five year follow-up. The recurrent disease had histopathology of mature teratoma in 18.2% of cases and endodermal sinus tumor in the rest ([@CIT0008]). Long term follow-up in 14 patients with SCT was evaluated; fecal incontinence was observed in 14%, urinary incontinence in 36% of patients and lower limb dysfunction in 27% of cases ([@CIT0011]). The follow-up should include clinical examination, alpha-feto protein levels and radiological imaging for at least three years. The patients had no recurrence or functional impairment during the six month follow-up.

Most of the studies support the theory that increased incidence of congenital malformations in IVF pregnancies is due to differences in maternal characteristics or pre-existing biological factors, such as genetic mutations, that may underlie a couple\'s infertility and not be related to any aspect of IVF procedure ([@CIT0004]). Some suggest that increased risk of congenital anomalies in IVF is the result of hormone treatments and potentially harmful manipulations of sperm and egg are associated with it ([@CIT0012]). SCT has also been reported to have genetic basis. Inherited regional tendency to developmental error affecting the caudal embryonic segments has been postulated as the cause of this genetic basis. Some other congenital tumors like glioblas-toma multiforme, congenital neuro-epithelial tumor, gliosarcoma and medulloblastoma have been reported to be in association with IVF pregnancies ([@CIT0013]--[@CIT0015]). A large retrospective cohort study comprising of around 1500 IVF children and 8500 naturally conceived children revealed that the risk of congenital tumors was twice in the former, though the difference was not significant ([@CIT0016]). Such reports are few in number and whether these congenital tumors have any association with assisted reproductive techniques cannot be commented upon. We emphasize on conducting large population based studies to evaluate this association.

Conclusion {#S0004}
==========

In this study, a case of sacrococcygeal teratoma in an IVF pregnancy was reported which is, otherwise, the most common congenital tumor. This could have occurred by chance but, may also have an association with assisted reproduction. Most of the studies emphasize on congenital malforma-tions in IVF pregnancies, but none have focused on congenital tumors. Larger population based studies are required to elucidate the effect of assisted reproductive techniques on occurrence of congenital tumors, which is a very less studied aspect as compared to other birth defects. The IVF protocols and medications need more evaluations, if any such association exists.
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